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ROBUST TUBE STRAP CLAMP 

BACKGROUND OF THE INVENTION 

This invention relates generally to gas turbine engines and 
more particularly to a clamp for Securing tubes within the 
engine against movement, including vibratory movement. 
A gas turbine engine Such as that used for powering an 

aircraft in flight includes numerous tubes for channeling 
various fluids through the engine during operation. Conven 
tional clamps are used for mounting tubes to various points 
on the engine casing to accurately position the tubes and 
prevent their movement during operation of the engine. 
Since the gas turbine engine includes various rotating 
components, the tubes are Subject to Vibratory excitation that 
must be controlled for preventing vibratory fatigue damage 
thereto. Therefore, it is common to use clamping assemblies 
for mounting tubes to other tubes to further control vibra 
tions in the tubes. 

One exemplary conventional tube-to-tube clamping 
assembly used in a gas turbine engine includes a bracket 
abutting each of two tubes to be clamped together. Each tube 
is clamped to the bracket by a corresponding Strap clamp. 
The Strap clamps are Semi-circular pieces that fit over the 
tubes and are bolted to the bracket. In order for the strap 
clamps to Securely clamp their respective tube to the bracket, 
the tube diameter is slightly greater than the depth of the 
Semi-circular portion of the Strap clamps. Thus, a gap exists 
between each Strap clamp and the bracket prior to the bolts 
being torqued. Torquing the bolts closes the gap and clamps 
the tubes to the bracket, and thus to one another. However, 
the clamping assembly is not positively located with respect 
to the tubes Since the bracket is not attached to the engine 
casing or another bracket. The clamping assembly thus must 
be visibly located by markings etched on the tubes. 
Consequently, the clamping assembly location can vary 
Significantly on the tubes which causes a large gap variation. 
An excessively large clamp gap cannot be fully closed 

with the bolt torque load at installation because of the 
general inflexibility of the conventional Semi-circular Strap 
clamp. An unclosed gap can cause relaxation of the bolt joint 
preload and Subsequent joint failure. This condition can 
occur not only in tube-to-tube clamping assemblies but also 
in any clamp design that is not positively located or has 
Significant StiffneSS due to large Strap thickness. 

Accordingly, there is a need for a clamping assembly that 
has increased Strap clamp flexibility to accommodate a large 
Variation in clamp gaps. 

SUMMARY OF THE INVENTION 

The above-mentioned needs are met by the present inven 
tion which provides a tube clamping assembly having a 
bracket and a Strap clamp for clamping a tube to the bracket. 
The Strap clamp is configured to be Sufficiently flexible So as 
to close large clamp gaps. In one embodiment, the Strap 
clamp has a generally U-shaped portion having a pair of 
angled leg Sections connected to a flat Section. Each one of 
the angled leg Sections forms an obtuse angle at about its 
midpoint So as to define an inner Segment, which is con 
nected to the flat Section, and an Outer Segment. The inner 
Segment of each angled leg Section forms an obtuse angle 
with the flat Section, and the outer Segments are Substantially 
perpendicular to the flat Section. The U-shaped portion has 
a mounting flange extending from each one of the angled leg 
Sections for bolting the Strap clamp to the bracket. 

Other objects and advantages of the present invention will 
become apparent upon reading the following detailed 
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2 
description and the appended claims with reference to the 
accompanying drawings. 

DESCRIPTION OF THE DRAWINGS 

The Subject matter which is regarded as the invention is 
particularly pointed out and distinctly claimed in the con 
cluding part of the Specification. The invention, however, 
may be best understood by reference to the following 
description taken in conjunction with the accompanying 
drawing figures in which: 

FIG. 1 is a perspective view of the clamping assembly of 
the present invention. 

FIG. 2 is a another perspective view of the clamping 
assembly of the present invention. 

FIG. 3 is a traverse section view of the clamping assembly 
of the present invention in which the Strap clamp is not 
bolted on. 

FIG. 4 is a traverse Section view of the clamping assembly 
of the present invention in which the Strap clamp is bolted 
O. 

FIG. 5 is a top view of the strap clamp of the clamping 
assembly of the present invention. 

FIG. 6 is a traverse section view of a second embodiment 
of the clamping assembly of the present invention in which 
the Strap clamp is not bolted on. 

FIG. 7 is a traverse section view of a second embodiment 
of the clamping assembly of the present invention in which 
the Strap clamp is bolted on. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring to the drawings wherein identical reference 
numerals denote the same elements throughout the various 
views, FIGS. 1 and 2 show a clamping assembly 10 for 
clamping two tubes 12 and 14 together. The tubes 12 and 14 
are typically tubes used on a gas turbine engine to carry 
operating fluids Such as fuel, oil and air, although the 
clamping assembly 10 can be used with tubes having other 
applications. Furthermore, although the clamping assembly 
10 shown in FIGS. 1 and 2 is a tube-to-tube type clamping 
assembly, this is only for purposes of illustration. It should 
be understood from the following description that the 
present invention is also applicable to other types of clamp 
ing assemblies, Such as those for clamping tubes to the 
engine casing. 
The clamping assembly 10 includes a bracket 16 and a 

pair of strap clamps 18. The bracket 16, which as best seen 
in FIG. 2 has a generally trapezoid shape, is positioned 
against the two tubes 12 and 14, and each tube is clamped 
to the bracket 16 by a respective one of the strap clamps 18, 
which are bolted to the bracket 16 by bolts or other suitable 
fasteners 20. The bracket 16 and strap clamps 18 are made 
from any Suitable metal material, Such as Stainless Steel or 
nickel-based alloys like Inconel. 

Since metal tube clamps can abrade or chafe the tubes 
contained therein due to vibratory excitation of the tubes 
during engine operation, a wear Sleeve 22 is optionally 
disposed between each tube 12 and 14 and its respective 
strap clamp 18. The wear sleeve 22 is made of a suitable 
material that will prevent undesired wear of the tubes 12 and 
14 during engine operation. 

Referring to FIGS. 3-5, one of the strap clamps 18 is 
shown in more detail. The strap clamp 18 is a thin metal 
piece having a generally U-shaped portion 24 that fits over 
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the tube 12 and wear sleeve 22. The U-shaped portion 24 has 
a pair of angled leg Sections 26 connected to a flat Section 28. 
Each of the leg Sections 26 is angled at about its midpoint So 
as to form an obtuse angle and define inner and outer 
segments 30 and 32. The inner segment 30 of each angled 
leg Section 26 is joined to a respective end of the flat Section 
28 at an obtuse angle So that the outer Segments 32 are 
Substantially perpendicular to the flat Section 28. A mounting 
flange 34 extends perpendicularly outward from the distal 
end of each outer segment 32. As best shown in FIG. 5, a 
bolt hole 36 is formed in each mounting flange 34 for 
receiving the bolts 20 to Secure the mounting flanges 34 
against the bracket 16. Side Supports 38 extend from each 
Side of each mounting flange 34 to the adjacent leg Section 
26 to reinforce the mounting flanges 34. Preferably, the strap 
clamp 18 is made from a Single Stamped or machined piece 
of material which is bent into the desired shape. 
As best illustrated in FIGS. 3 and 4, the unique configu 

ration of the strap clamp 18 provides it with the necessary 
flexibility to close large clamp gaps while maintaining 
Sufficient thickness to provide good fatigue capability. AS 
shown in FIG. 3, in which the strap clamp 18 is not bolted 
to the bracket 16, a gap 40 exists between the mounting 
flanges 34 and the bracket 16 because the diameter of the 
wear Sleeve 22 Surrounding the tube 12 is slightly greater 
than the depth of the U-shaped portion 24 when it is in an 
unloaded state. As seen in FIG. 3, the U-shaped portion 24 
contacts the wear sleeve 22 (or the tube 12 in the event a 
wear sleeve is not used) at three points: one on both of the 
inner leg Segments 30 and one at the midpoint of the flat 
section 28. Thus, the points where the inner segment 30 of 
each angled leg Section 26 is joined to a respective end of the 
flat section 28 are spaced from the outer surface of the wear 
sleeve 22. This configuration of the Strap clamp 18 gives it 
Sufficient flexibility to allow even unusually large clamp 
gaps to be closed when the Strap clamp is bolted to the 
bracket 16. Thus, as shown in FIG. 4, in which the strap 
clamp 18 is bolted to the bracket 16, the mounting flanges 
34 are flush with the bracket 16. 

Turning to FIGS. 6 and 7, a clamping assembly 110 in 
accordance with a Second embodiment of the present inven 
tion is shown. The clamping assembly 110 differs from the 
clamping assembly of the first embodiment in that it utilizes 
a differently configured Strap clamp 118. The Strap clamp 
118 has a generally U-shaped portion 124 that fits over the 
tube 12 and wear sleeve 22. The U-shaped portion 124 has 
a pair of Straight leg Sections 126 connected to a Semi-oval 
Section 128. The semi-oval Section 128 resembles half of an 
oval cut lengthwise So as to define a curve having a radius 
of curvature that is greater at its center than at its ends. A 
mounting flange 134 extends perpendicularly outward from 
the distal end of each Straight leg Section 126. Side Supports 
138 extend from each side of each mounting flange 134 to 
the adjacent leg Section 126 to reinforce the mounting 
flanges 134. 

Similarly to that of the first embodiment, the unique 
configuration of the strap clamp 118 provides it with the 
necessary flexibility to close large clamp gaps while main 
taining Sufficient thickness to provide good fatigue capabil 
ity. As shown in FIG. 6, in which the strap clamp 118 is not 
bolted to the bracket 16, a gap 40 exists between the 
mounting flanges 134 and the bracket 16 because the diam 
eter of the wear sleeve 22 surrounding the tube 12 is slightly 
greater than the depth of the U-shaped portion 124 when it 
is in an unloaded State. AS Seen in FIG. 6, the U-shaped 
portion 124 contacts the wear sleeve 22 (or the tube 12 in the 
event a wear sleeve is not used) at three points: one on both 
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4 
of the Straight leg Sections 126 and one at the midpoint of the 
semi-oval section 128. The portions of the strap clamp 118 
between these points of contact are Spaced from the outer 
Surface of the wear sleeve 22 due to the elongated curvature 
of the semi-oval section 128. This configuration of the strap 
clamp 118 gives it sufficient flexibility to allow even unusu 
ally large clamp gaps to be closed when the Strap clamp 118 
is bolted to the bracket 16. Thus, as shown in FIG. 7, in 
which the strap clamp 118 is bolted to the bracket 16, the 
mounting flanges 134 are flush with the bracket 16. 
The foregoing has described a Strap clamp having Suffi 

cient Strap flexibility to enable the clamping assembly to be 
properly closed. While specific embodiments of the present 
invention have been described, it will be apparent to those 
skilled in the art that various modifications thereto can be 
made without departing from the Spirit and Scope of the 
invention as defined in the appended claims. 
What is claimed is: 
1. A tube clamping assembly comprising: 
a bracket; and 
a strap clamp for clamping a tube having a diameter to 

Said bracket, wherein Said Strap clamp has two mount 
ing flanges extending therefrom on opposite Sides 
thereof, wherein Said Strap clamp having a depth which 
is adapted to be less than Said diameter of Said tube 
when in an unloaded State and adapted to be Sufficiently 
flexible So as to close large clamp gaps existing 
between Said two mounting flanges and Said bracket. 

2. The clamping assembly of claim 1 wherein Said Strap 
clamp comprises a generally U-shaped portion having a pair 
of angled leg Sections connected to a flat Section. 

3. The clamping assembly of claim 2 wherein each of Said 
angled leg Sections forms an obtuse angle at about its 
midpoint So as to define an inner Segment connected to Said 
flat Section and an outer Segment. 

4. The clamping assembly of claim 3 wherein each inner 
Segment of Said angled leg Sections forms an obtuse angle 
with said flat section. 

5. The clamping assembly of claim 4 wherein said outer 
Segments are Substantially perpendicular to Said flat Section. 

6. The clamping assembly of claim 2 wherein Said mount 
ing flanges extend from each one of Said angled leg Sections. 

7. The clamping assembly of claim 6 further comprising 
a fastener extending through each mounting flange and 
engaging Said bracket for fastening Said Strap clamp to Said 
bracket. 

8. The clamping assembly of claim 6 further comprising 
at least one Support extending between each one of Said 
mounting flanges and a corresponding one of Said angled leg 
Sections. 

9. The clamping assembly of claim 1 wherein said strap 
clamp comprises a generally U-shaped portion having a pair 
of leg Sections connected to a Semi-oval Section. 

10. The clamping assembly of claim 9 wherein said 
Semi-oval Section defines a curve having a radius of curva 
ture that is greater at its center than at its ends. 

11. The clamping assembly of claim 9 wherein said 
mounting flanges extends from each one of Said leg Sections. 

12. The clamping assembly of claim 11 further compris 
ing a fastener extending through each mounting flange and 
engaging Said bracket for fastening Said Strap clamp to Said 
bracket. 

13. The clamping assembly of claim 11 further compris 
ing at least one Support extending between each one of Said 
mounting flanges and a corresponding one of Said leg 
Sections. 
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14. The clamping assembly of claim 1 further comprising 
a wear Sleeve disposed between Said Strap clamp and Said 
tube. 

15. The clamping assembly of claim 1 further comprising 
a Second Strap clamp for clamping another tube to Said 
bracket. 

16. The clamping assembly of claim 1 wherein Said Strap 
clamp contacts Said tube at three points and portions of Said 

6 
Strap clamp between Said points are not in contact with Said 
tube. 

17. The clamping assembly of claim 14 wherein said strap 
clamp contacts Said wear Sleeve at three points and portions 
of Said Strap clamp between said points are not in contact 
with Said wear sleeve. 


